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(54) FORMATION OF PHOTOVOLTAIC ELEMENT 

(57)Abstract: 

PURPOSE: To allow stabilized formation of a 
photovoltaic element having high mechanical strength 
and equipped with a low resistance current collecting 
electrode. 

CONSTITUTION: In the method for forming a 
photovoltaic element wherein a linear current collection 
electrode comprising at least two conductive layers is 
formed on the electrode forming face (photoelectric 
conversion layer or transparent conductive layer), a first 
conductive layer is formed in linear pattern on the 
electrode forming face using a conductive paste. A 
second conductive pattern wider than the linear pattern 
is then formed using a low melting point metal exhibiting 
wettability not for the electrode forming face but for the 
first conductive layer. The second conductive layer is 
then thermally fused while inclining in the longitudinal 
direction of the linear pattern thus forming a low melting 
point metal layer having uniform shape. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the formation approach of an optical generation-of-electrical-energy component 
with the straight-line-like current collection electrode which becomes the electrode forming face 
(a photo-electric-conversion layer or transparence conductive layer) of an optical generation- 
of-electrical-energy component from the conductive layer more than two-layer at least Use 
conductive paste for said electrode forming face, and the 1st conductive layer of a straight-line- 
like pattern is formed. Then, the low-melt point point metal which has wettability to this 1st 
conductive layer, and does not have wettability to said electrode forming face is used, the 
formation approach of the optical generation of electrical energy component which carry out 
heating fusion of said 2nd conductive layer where an inclination be attach to the longitudinal 
direction of said straight line-like pattern, and be characterize by forming the low-melt point 
point metal layer of a homogeneity configuration after forming the 2nd conductive layer broader 
than said straight line-like pattern. 

[Claim 2] The formation approach of the optical generation-of-electrical-energy component 
according to claim 1 characterized by arranging a low resistance metal with wettability on said 
1st conductive layer or the 2nd conductive layer to said low-melt point point metal before 
forming the 2nd conductive layer which consists of said low-melt point point metal, or after 
forming. 

[Claim 3] The formation approach of the optical generation-of-electrical-energy component 
according to claim 1 or 2 characterized by spraying a gas and removing the melting low-melt 
point point metal which accumulated in the lower limit section of said straight-line-like pattern in 
case heating fusion of said 2nd conductive layer is carried out. 

[Claim 4] The formation approach of an optical generation-of-electrical-energy component given 
in any 1 term of claims 1-3 characterized by giving an oscillatory wave and removing the melting 
low-melt point point metal which accumulated in the lower limit section of said straight-line-like 
pattern in case heating fusion of said 2nd conductive layer is carried out. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] Especially this invention relates to the formation approach of the 
electrode for current collection of an optical generation-of-electrical-energy component with 
respect to the formation approach of an optical generation-of-electrical-energy component. 
[0002] 

[Description of the Prior Art] The conventional example of the amorphous solar cell which is a 
typical optical generation-of-electrical-energy component is shown in drawin g 6 . In drawin g 6 , 
from a light-receiving side, the light which carried out incidence passes the transparence electric 
conduction film (ITO) 602, and photo electric conversion is carried out in the amorphous silicon 
layer 603. Although the charge which photo electric conversion was carried out and was 
generated is brought together in said ITO, since it is high compared with 1x10-3ohmcm, a metal, 
etc., series resistance will become large and, as for conversion efficiency, a volume resistivity 
will also fall to the top where thickness of ITO is as thin as 70nm. in order [ then, ] to collect 
charges efficiently — usually — an ITO top — low — a current collection electrode [ **** ] is 
formed. 

[0003] On the substrate of the stainless steel 605 grade which formed the reflecting layer 604 in 
the front face, an amorphous solar cell decomposes material gas, such as a silane, by glow 
discharge etc., deposits an a-Si photo-electric-conversion layer, forms the transparence 
conductive layer 602 and the current collection electrode 601 on it further, and is produced. The 
deposition temperature of a-Si is usually around 300 degrees C, and when it processes at 
temperature higher than deposition temperature after a-Si deposition, it has the problem that 
the property of a-Si deteriorates. Therefore, the sintering mold conductive paste of low 
resistance usually used with a crystal system solar battery cannot be used for the current 
collection electrode of an amorphous solar cell, but, generally the method of imprinting on ITO, 
being about 200-degree C low temperature, and stiffening an electrode pattern at a hot-air- 
drying furnace etc., for 20 to 30 minutes is used by the screen-stencil using a stencil screen etc. 
of this using polymer mold conductive paste. Generally the conductive paste to which mono 
dispersion of the electric conduction particle (1-5 micrometers) created with the wet reduction 
precipitation method etc. to resin, such as polyester, polyimide, epoxy, and a phenol, was carried 
out by 3 roll mills etc. is used at polymer mold conductive paste. 

[0004] The current collection electrode shown in drawin g 6 is carried out in this way, and is 
formed, and the line breadth of 300 micrometers and the thing of about 10 micrometers of 
thickness are put in practical use now. 

[0005] The conductivity of polymer mold conductive paste is produced by contact of the electric 
conduction particle distributed in resin. Therefore, unlike the sintering mold conductive paste to 
which a glass frit is dissolved and joining of the electric conduction particle is carried out at the 
500 degrees C - 800 degrees C elevated temperature which a crystal system solar battery is 
sufficient as, and is used, since the volume resistivity is as high as 3x10-5 - 5x10-5ohmcm a 
single figure, resistance of a current collection electrode becomes large and the resistance loss 
of conversion efficiency tends to become large. 
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[0006] Furthermore, in order to raise the property of a solar battery, it is required to reduce 
protection from light by the current collection electrode. For this reason, if thinning of a current 
collection electrode is performed, it will see according to increase of printing unevenness etc., 
and the upper volume resistivity will get still worse. For example, about line breadth, if thinning is 
performed to 100 micrometers from 300 micrometers, the volume resistivity of the appearance 
will become high with 5 times from 3 times. 

[0007] In order to solve such a problem, this invention person performed examination which 
carries out the padding of the solder with a more low volume resistivity on this polymer mold 
conductive paste. While low resistance-ization of a current collection electrode can be attained, 
it is effective in suppressing the rise of the volume resistivity on the appearance produced from 
printing unevenness by the bridge nature of solder. In order to carry solder on polymer mold 
conductive paste at homogeneity, the approach immersed in about 230-degree C melting solder 
(Sn63%Pb37%) is effective. Solder is not damp at all in ITO, and this uses for conductive paste 
the description of getting wet. That is, if liquefied flux is applied to the current collection 
electrode surface formed of said screen-stencil by a spray cell sir etc. and this is immersed in 
said melting solder, a solder layer will be formed only for a current collection electrode top with 
conductive paste. 

[0008] however — the film thin on a polymer type ******-strike by this approach — it cannot 
form — enough — low — it turned out that it is difficult to form a current collection electrode 
[ **** ]. i n caS e this was pulled and raised from melting solder, in order that it might turn out 
that the viscosity of the melting solder itself is the result of restricting the amount of solder 
which remains on PORIMA mold conductive paste and it might solve this, this invention person 
proposed the approach of printing cream solder on PORIMA mold conductive paste, and carrying 
out melting of it as an approach twisting the need for a raising process, (Heisei 4 patent 
application No. 273973). 
[0009] 

[Problem(s) to be Solved by the Invention] However, in the above-mentioned approach, as 
shown in drawin g 7 , when it was going to form the solder layer of the thick peak in the straight- 
line-like current collection electrode using cream solder, the solder which exceeded the amount 
of saturation solder depending on formation conditions concentrated in the one section of a 
current collection electrode, and the problem that a solder ball was formed arose. This is a 
phenomenon produced since there is a limitation in the amount of solder which gets on the fixed 
area of the member which has fixed wettability, and the solder ball which was generated on the 
current collection electrode for this reason degrades the mechanical strength of the current 
collection electrode itself sharply, and it has the problem of destroying a current collection 
electrode, in the covering process of a subsequent solar battery. 

[0010] the above situation — setting — this invention — the above-mentioned solder ball 
removing — a mechanical strength — large — and — low — it aims at offering the formation 
approach of the optical generation-of-electrical-energy component which is stabilized and can 
form the optical generation-of-electrical-energy component which has a current collection 
electrode [ **** ]. 
[0011] 

[Means for Solving the Problem] In the formation approach of an optical generation-of- 
electrical-energy component with the straight-line-like current collection electrode with which 
the formation approach of the optical generation-of~electrical-energy component of this 
invention becomes the electrode forming face (a photo-electric-conversion layer or 
transparence conductive layer) of an optical generation-of-electrical-energy component from 
the conductive layer more than two-layer at least Use conductive paste for said electrode 
forming face, and the 1st conductive layer of a straight-line-like pattern is formed. Then, the 
low-melt point point metal which has wettability to this 1st conductive layer, and does not have 
wettability to said electrode forming face is used. After forming the 2nd conductive layer broader 
than said straight-line-like pattern, where an inclination is attached to the longitudinal direction 
of said straight-line-like pattern, heating fusion of said 2nd conductive layer is carried out, and it 
is characterized by forming the low-melt point point metal layer of a homogeneity configuration. 
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[0012] Furthermore, before forming the 2nd conductive layer which consists of said low-melt 
point point metal, or after forming, it is characterized by arranging a low resistance metal with 
wettability on said 1st conductive layer or the 2nd conductive layer to said low-melt point point 
metal. 

[0013] Moreover, in case heating fusion of said 2nd conductive layer is carried out, it is desirable 
to spray a gas, and to remove the melting low-melt point point metal which accumulated in the 
lower limit section of said straight-line-like pattern, or to give and remove an oscillatory wave. 
[0014] 

[Function] By the pattern broader than the PORIMA mold conductive paste (the 1st conductive 
layer) formed in the shape of a straight line on ITO After forming the 2nd conductive layer using 
the cream containing low-melt point point metals, such as cream solder, etc., fix and for 
example, by carrying out heating fusion so that an inclination may be attached to the longitudinal 
direction of a straight-line-like pattern Falling, the lump (it is henceforth called a solder ball) of 
the melting low-melt point point metal generated in the upper part of a pattern absorbs the 
solder ball which exist on a pattern, and falls to the lower part. Moreover, the remaining solder 
ball which does not fall in the lower limit section can be removed by spraying the Ayr knife 
uniform-pressure air, or giving an oscillatory wave. Consequently, a solder ball is swept away and 
can obtain the straight-lineHike current collection electrode of a homogeneity configuration. 
Moreover, since the ingredient with which a low-melt point point metal is not damp with ITO is 
chosen, a low-melt point point metal does not remain on ITO. 

[0015] As mentioned above, this invention can use positively the solder ball generated on an 
electrode at the time of melting, and can remove the low-melt point point metal saturated with 
moving it along with a straight-line-like pattern with gravity on conductive paste. For this reason, 
it becomes possible to stabilize and form the low-melt point point metal layer of the thick peak 
of homogeneity thickness on conductive paste. Consequently, while being able to suppress 
decline in the conversion efficiency resulting from resistanbe of a current collection electrode 
and being able to attain efficient-ization of an optical generation-of-electrical-energy 
component, the mechanical strength of a current collection electrode can improve and can attain 
the improvement in dependability of an optical generation-of-electrical-energy component, and 
low cost-ization. . 

[0016] In addition, in this invention, especially the class of low-melt point point metal which 
forms the class and the 2nd conductive layer of the conductive paste used as the 1 st 
conductive layer is not limited. As conductive paste, an electrode forming face and an adhesive 
property are high, and wettability should be just good to a low-melt point point metal. A silver 
paste, a ****-strike, a nickel paste, a golden paste, a tin paste, a palladium **-strike, a lead 
paste, and the above-mentioned ingredient are alloyed, it plates, and, specifically, the polymer 
type ******-strike which carried out inclination distribution is mentioned. Moreover, as long as 
sintering is possible in the temperature requirement which does not spoil greatly the property of 
an optical generation-ol^electrical-energy component other than these polymers mold 
conductive paste, a sintering mold paste may be used. It cannot be overemphasized that a low- 
melt point point metal is the thing of a low-melt point point from the 1 st conductive layer and 
low resistance metal, and solder is used suitably and it can be used also in solder also about 
solder, such as not only the so-called Sn-Pb system but Sn radical system. In radical system, 
and Pb radical. 

[001 7] Furthermore, the structure of a current collection electrode is not restricted to what 
consists of a low-melt point point metal layer and a conductive paste layer, either. For example, 
it can be used also about what has low resistance metal layers other than a conductive paste 
layer and a low-melt point point metal layer, such as copper and nickel. Much more low 
resistance-ization of a current collection electrode is attained by this, and the optical 
generation-of-electrical-energy component which has higher conversion efficiency can be 
obtained. 
[0018] 

[Example] Although an example is given to below and this invention is explained more to a detail, 
this invention is not limited to these examples. 
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[0019] (Example 1) Drawing 1 is the schematic diagram showing the formation process of the 
current collection electrode in this invention. Hereafter, the formation approach of a solar 
battery is explained in order of a process. In addition, the approach that the production approach 
to the electrode forming face (ITO) of a solar battery is well-known is used. 
[0020] The 1st process: The polymer mold Ag plating copper paste of the line breadth of 200 
micrometers and the straight-line-like pattern of 20 micrometers of thickness was imprinted on 
the ITO side of a solar battery with the screen printer using the screen version of 30 micrometer 
wire size of printing stainless steel ** of the conductive paste by screen-stencil, 300 meshes, 
and 10 micrometers of emulsion thickness. 

[0021] The 2nd process: IR heating furnace adjusted to cure 200 degree-C**20 degree C by IR 
heating furnace performed heating for 5 minutes. In addition, the temperature up for 1 minute 
was carried out to the preheating of a base material using the hot plate. 

[0022] The 3rd process: After performing alignment with said straight-line-like pattern using the 
metal version of 100 micrometers of printing thickness of the cream solder by the metal version 
printing, similarly the straight-line-like pattern with a line breadth of 1000 micrometers was 
printed with cream solder on conductive paste with the screen printer. Sn63%Pb37% of thing was 
used for cream solder. Moreover, the thing of a backwashing-by-water mold was used for the 
flux blended. 

[0023] The 4th process: Set be a solar battery up (immobilization of fixture HE). 
The inclination was attached to the longitudinal direction of said straight-line-like pattern to the 
straight-line-like pattern formed by said printing, the solar battery was put, and it fixed to the 
fixture with the magnet etc. 

[0024] The 5th process: The solar battery fixed at the 4th process of heating melting by the 
reflow was fed into the reflow oven adjusted to every fixture degrees C [ 250 degrees C ] **10 
degrees C, and heating melting of the cream solder was carried out. the cream solder with which 
the warm air in a reflow was printed by the solar battery — melting of near the bottom is carried 
out first, melting of the upper cream solder is carried out one by one, and a solder ball is 
generated. The topmost solder ball falls along with the printing pattern of conductive paste with 
own weight, absorbs the solder ball generated the middle, grows large further, and is 
concentrated at the lowest edge of a printing pattern. In addition, the fall rate at this time can be 
adjusted with the inclination of a printing pattern and a fixture. Moreover, the high thing of the 
fluidity of the solder at the time of this melting is desirable, and, as for melting temperature, for 
that purpose, it is desirable that it is 230 degrees C or more. 

[0025] The 6th process: After exclusion melting of the edge solder ball by vibration, in order to 
remove the melting solder ball concentrated at the lower edge of a printing pattern, to the 
fixture, the oscillatory wave was crawled by vibrator etc. and the solder ball was crawled off by 
delivery and vibration. 

[0026] The 7th process: In order to wash the flux contained in the washing cream solder of the 
flux by shower rinsing, the solar battery was carried in to the shower room using the pure water 
which removed excessive ion the whole fixture with ion exchange resin. In addition, the wash 
water flow rate of this example was considered as a part for 101./. 

[0027] The 8th process: The warm air of about 80 degrees C of desiccation by warm air blow 
was hit to the electrode surface of a solar battery about 5 minutes, and the pure water adhering 
to a solar battery was dried. 

[0028] The 9th process: Remove the removal solar battery of a fixture from a fixture, and reuse 
a fixture at the 4th process again. 

[0029] There is no solder ball in the current collection electrode formed with the above 
procedure, and the current collection electrode of width of face of 200 micrometers and a 
homogeneity configuration with a thickness of 80 micrometers was obtained. Moreover, when the 
bending test was performed, compared with the conventional solar battery, it turned out that a 
mechanical strength is strong. 

[0030] (Example 2) The 2nd example by this invention is explained below. 

[0031] Drawing 2 and 3 are the schematic diagrams showing the formation process of the 

current collection electrode in this invention. Hereafter, supplementary information is carried out 
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about each process. 

[0032] The 1st process: The polymer type silver inclination distribution copper paste (Asahi 
Chemical 6593) of the line breadth of 200 micrometers and the straight-line-like pattern of 30 
micrometers of thickness was imprinted on the ITO side of a solar battery with the screen 
printer using the screen version of 30 micrometer wire size of printing stainless steel ** of the 
conductive paste by screen-stencil, 300 meshes, and 10 micrometers of emulsion thickness. 
[0033] The 2nd process: IR heating furnace adjusted to cure 200 degree-C**20 degree C by IR 
heating furnace performed heating for 5 minutes. In addition, the temperature up for 1 minute 
was carried out to the preheating of a base material using the hot plate. 

[0034] The 3rd process: After performing alignment with said pattern using the screen version of 
50 micrometer wire size of printing stainless steel ** of the cream solder by screen-stencil, 80 
meshes, and 30 micrometers of emulsion thickness, similarly the straight-line-like pattern with a 
line breadth of 1000 micrometers was printed with cream solder on conductive paste with the 
screen printer. Sn63%Pb37% of thing was used for cream solder. Moreover, the thing of the 
backwashing-by-water mold of a non-halogen was used for the flux blended. 
[0035] The 4th process: The solar battery was fixed to the conveyor so that said rail and a 
straight-line-like electrode pattern might intersect the conveyor oven which has two rails shown 
in heating melting drawing 3 in conveyor oven. Two rails of a conveyor are the structure which 
adsorbs a solar battery with a magnet etc., and have the structure where a straight-line-like 
pattern inclines in a heating unit further. Heating melting of the cream solder is carried out by 
this heating unit. There is a hot plate in the lower-berth side of a rail, and the cream solder 
printed by the solar battery begins melting near the hot plate, carries out melting of the upper 
cream solder one by one, and generates a solder ball. The topmost solder ball falls along with the 
printing pattern of conductive paste with own weight, absorbs the solder ball generated on the 
way, grows large further, and is concentrated at the lowest edge of a printing pattern. In addition, 
the fall rate at this time can be adjusted by the fall of two rails. Moreover, at the time of heating 
melting, the high thing of the fluidity of solder is desirable, and, as for melting temperature, for 
that purpose, it is desirable that it is 230 degrees C or more. 

[0036] The 5th process: After exclusion melting of an edge solder ball with the Ayr knife, in order 
to remove the melting solder ball concentrated in the lower part of a printing pattern, right under 
is made to generate a powerful hot blast style from right above, and the solder ball was crawled 
off with the pneumatic pressure. 

[0037] The 6th process: In order to wash the flux contained in the washing cream solder of the 
flux by shower rinsing, the solar battery was carried in to the shower room using the pure water 
which removed excessive ion by conveyor with ion exchange resin. 

[0038] The 7th process: The warm air of about 80 degrees C of desiccation by warm air blow 
was hit to the electrode surface of a solar battery about 5 minutes, and the pure water which 
has adhered the solar battery was dried. 

[0039] According to the above process, the current collection electrode of the thick peak was 
obtained in the homogeneity configuration like the example 1 . 

[0040] Moreover, according to this example, by conveyor itself, in order to generate fall, a fixture 
is not needed for immobilization of a solar battery. Therefore, a process can be shortened more 
to an example 1. 

[0041] (Example 3) In this example, as shown in drawing 4 , the current collection electrode 
which consists of a conductive paste layer, a solder layer, and a metal layer was formed. Drawing 
5 is the schematic diagram showing the process of this example, and explains each process 
below. 

[0042] The 1st process: The polymer mold nickel paste of the line breadth of 150 micrometers 
and the straight-line-like pattern of 20 micrometers of thickness was imprinted on the ITO side 
of a solar battery with the screen printer using the screen version of 30 micrometer wire size of 
printing stainless steel ** of the conductive paste by screen-stencil, 300 meshes, and 10 
micrometers of emulsion thickness. 

[0043] The 2nd process: IR heating furnace adjusted to cure 200 degree-C**20 degree C by IR 
heating furnace performed heating for 5 minutes. In addition, the temperature up for 1 minute 
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was carried out to the preheating of a base material using the hot plate. 

[0044] The 3rd process: After performing alignment with said pattern using the metal version of 
100 micrometers of printing thickness of the cream solder by the metal version printing, similarly 
the straight-line-like pattern with a line breadth of 1000 micrometers was printed with cream 
solder on conductive paste with the screen printer. Sn63% Pb37 and flux used the thing of the 
backwashing-by-water mold of 0.2% of halogen content for cream solder. 
[0045] The 4th process: The alignment of a slot and an electrode pattern was taken to the 
fixture which has many slots shown in fixed drawing 5 to the fixture of a solar battery, and the 
solar battery was fixed to it. 

[0046] The 5th process: There was it along the slot of a majority of copper wiring wires, wiring of 
the copper wire of 100 micrometers of wire sizes was carried out on the electrode pattern, and 
temporary immobilization of the wire was carried out at the fixture using adhesives. 
[0047] The 6th process: To the conveyor oven which has two rails shown in heating melting 
drawing 3 in conveyor oven, fix a solar battery to a conveyor the whole fixture so that said rail 
and a straight-line-like electrode pattern may cross. Two rails of a conveyor are the structure 
which adsorbs a fixture with a magnet etc., and fall was further established in the heating unit. 
Here, heating melting of the cream solder is carried out. There is a hot plate in the lower-berth 
side of a rail, and the cream solder printed by the solar battery begins melting near the hot plate, 
carries out melting of the upper cream solder one by one, and generates a solder ball. The 
topmost solder ball falls along with the printing pattern of conductive paste with own weight, 
absorbs the solder ball generated on the way, grows large further, and is concentrated at the 
lowest edge of a printing pattern. In addition, the fall rate at this time can be adjusted by the fall 
of two rails. Moreover, at the time of heating melting, the high thing of the fluidity of solder is 
desirable, and, as for melting temperature, for that purpose, it is desirable that it is 230 degrees 
C or more. 

[0048] The 7th process: After exclusion melting of an edge solder ball with the Ayr knife, in order 
to remove the melting solder ball concentrated at the edge of a printing pattern, right under is 
made to generate a powerful hot blast style from right above, and the solder ball was crawled off 
with the pneumatic pressure. 

[0049] The 8th process: In order to wash the flux contained in the washing cream solder of the 
flux by shower rinsing, the solar battery was carried in to shower room - using the pure water 
which removed excessive ion by conveyor with ion exchange resin. 

[0050] The 9th process: The warm air of about 80 degrees C of desiccation by warm air blow 
was hit to the electrode surface of a solar battery about 5 minutes, and the pure water adhering 
to a solar battery was dried. 

[0051] The 10th process: Cut a wire at the both ends of the cut of a wire, and the removal solar 
battery of a fixture, and remove a solar battery from a fixture. The removed fixture is reused at 
the 4th process of after removal in adhesives. 

[0052] The current collection electrode produced by the above is a homogeneity configuration 
like examples 1 and 2, and resistance became still smaller compared with examples 1 and 2. 
[0053] this example — a solder layer top — further — low — since a metal layer [ **** ] can 
be prepared, low resistance-ization of a current collection electrode can be attained further, and 
further efficient-ization of an optical generation-of-electrical-energy component can be 
attained. 
[0054] 

[Effect of the Invention] As stated above, it becomes possible to be stabilized and to form 
homogeneity, a detail, low resistance, and the high current collection electrode of mechanical 
strength by this invention. Consequently, it becomes possible to offer high conversion efficiency, 
low-cost-izing, and a highly reliable optical generation-of-electrical-energy component. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the schematic diagram showing the 1st example by this invention. 
[Drawing 2] It is the schematic diagram showing the 2nd example by this invention. 
[Drawing 3] It is the schematic diagram showing the conveyor oven used for the 2nd example. 
[Drawing 4] It is the cutting sectional view of the amorphous solar cell which has the current 



collection electrode which consists of a conductive paste layer, a solder layer, and a metal layer. 

[Drawing 5] It is the schematic diagram showing the 3rd example by this invention. 
[Drawing 6] It is the cutting sectional view showing the conventional amorphous solar cell. 
Drawing 7] It is the cutting sectional view of amorphous solar **** with the current collection 



electrode which consists of a conductive paste layer and a solder layer. 
[Description of Notations] 

401 701 Solder layer, 

402 702 Conductive paste layer, 

403 Metal Layer, 

404, 602, 704 Transparence electric conduction film, 
601 Current Collection Electrode, 

603 Amorphous Silicon Layer, 

604 Reflecting Layer, 

605 Stainless Plate (Base Material), 
703 Solder ball . 



[Translation done.] 
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